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Description 

This Invention is In the field of lubricants and lubricant additives. More particularly, the Invention 
deals with additives to lubricants especially for crankcase use for internal combustion engines, which 
s provide a reduction of friction of the operating engine. 

In order to conserve energy, automobiles are now being engineered to give improved gasoline 
mileage compared to those in recent years. This effort Is of great urgency in the United States In view of 
regulations which compel auto manufacturers to achieve prescribed gasoline mileage. These 
regulations are to conserve crude oil. In an effort to achieve the required mileage, new cars are being 
^0 downsized and made much lighter. However, there are limits in this approach beyond which the cars 
will not accommodate a typical family. 

Another way to improve fuel mileage Is to reduce engine friction. The present invention is 
concerned with this latter approach. 

The applicants draw attention to U.S. Patent Specification No, 3382172 and to British Patent 
15 Specification No. 1111 837. The British Specification refers to Cg^j alkyl-substituted cyclic imides, 
including succinimides, which may be used as lubricating oil additives. It is however, pointed out that 
this British Patent Specification is not concerned with cyclic Imides in which the substituents are 
unsaturated and joined to the ring by a secondary attachment nor with compounds made using the 
Isomerisation technique which is essential in the present invention. U.S. Patent Specification No. 
20 3382 1 72 refers to 0^4.22 alkenyi succinic acids which may be used as antiwear lubricating oil additives. 
This U.S. Specification does not however, disclose Imide or amide products nor products having a 
friction reducing effect. 

The present invention utilizes the finding that oil soluble, 0^2-^35 aliphatic hydrocarbyl succinimides 
or succinimides containing a certain hydrocarbon grouping which has been formed by a particular 
2S isomerization technique provide a friction reducing effect when they are Incorporated in lubricating oil. 

Accordingly, the present invention provides an oil-soluble friction-reducing additive which 
comprises at least one compound having the structure: 
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wherein 

n is an integer of from 2 to 4 and wherein Z has the structure: 
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wherein 

R, and are each Independently straight or branched chain hydrocariaon groups containing from 
1 to 34 carbon atoms such that the total number of cartoon atoms in the groups R^ and Rj is from 1 1 to 
35, the Z hydrocarbon group being unsaturated and formed by reacting maleic acid, anhydride or ester 
with an interna) olefin containing 12 to 36 carbon atoms, said internal olefin being fomied by 
isomerizing the olefinic double bond of a linear of-olefln or mixture thereof to obtain a mixture of 
internal olefins. 

The aliphatic hydrocarbon group Is derived from a linear aH)lefin which has been isomerized to 
f rm a mixture of int mal lefins. The additive can also be used In the engin fu I. 
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Example 3 _ . » , ^ 

In a reaction vessel was placed 1 1 00 grams of linear C,e-C,. a-olefin mixture. The oiefi.i mixture 
Mas isomerized following the procedure In Example 2. . j ■ a ~ • 

h^T separate vessel was placed 485 grams (2 moles) of the above isomerKed oMn. v^s wee 
s heated at 1 00°C under 1 .01 32M Pa (30 incTies Hg) vacuum to remove water. To it was then j jcied 2.4 
nram? tri-(3 5-di-tert-butvl-4-hydroxybenzyl)me8itylene. The mixture was heated under f iirooen to 
225»C anS 1 62 grama of moten mateic anhydride was add«! over a 3 hour period. .3 ^.xture 
was S^d 30m nut^ at ZZ^'C and an additional 50 grams of maleic anhydnde was This 
mWu«^a^.?2d 30 minutes at 225''C following which unreacted maleic anhydride was J-^d out 
w at 200''C under 1.0132M Pa (762 mm Hg) (30 in) vacuurn. . . „ . - . ..,,,„„, 

In a separate reaction vessel was placed 598 grams of the above isomenzed C„- . , .kenyl 
succinic aSde. Ammonia injection was started at 140=C raising the temperature ,45-C. 
ArSonia was continued at 130«C until no further ammonia was adsorbed. The uure was 

then heated .to 180'C to distill out water and ammonia yielding isomenzed C,.--,, alkenyl 

^'""^'Stdditives are added to the lubricating oil in an amount which reduces the fr.uiw rf the 
enginroperatiS wfth the oil in the cranlccase. A useful concentration is about O.Oo x- 3 weight 
nercent A more oreferred range is about 0.1 to 1.0 weight percent 

F^m The ab^e can be seen that the present invention provides an improves ^rankcase 

■30 lubricating oH Accwdingly, an embodiment of the im«ntion is an improved motor oil scmpos^ion 
formulated fo use as a i^ankcase lubricant In an Internal combustion engine wherein tfie irnprovement 
comprises including in the cranl^case oil an amount sufficlerrt to reduce fuel consumption or vHG engine 

of the friction-redudng additive herein described. „u,.„. „i,^„,r.t 

In a hiahlv oreferred embodiment such improved motor oil also contains an ashless a yjersant 

25 and an aMne eSetai salt of a petroleum sulfonic acid or an aikaiyi sulfonic acid (e-g. alltylbenzene 

*'"*'"Se Sddltives can be used in mineral oil or in synthetic oils of wscoslty suitable for use in tne 
crankcase "an internal combustion engine. Crankcase lubricating oils have a viscosity up to about 1 6 

* ^°"MinS S°s Sdrtho?e°ofSabli' viscosity refined from crude oil from all sources including 
Gulfcoas" mtontlnent, Pennsylvania. California, Alaska and the like. Various standard refinery 

°^"t;;?h:"c dl "2;^^^^^^^^ on and synthetic este«. Useful avr^thatic 

hydrocaZn dls including liquid polymers of «^'«fl"f having the.propervtecos^^^^^^^^ 
the hydrogenated liquid oiigomera of C,-C„ aH)lefins sudi as oKlecene trimer. bkewlse, alkyl 
benzenes of DTOoer viscosity can be used, such as didoecyibenzene. , _^ 

KStinSnclude the esters of both monocarijoxylic acid and polycaAoxyl.c acid as 
well as monXdrow Snols and polyois. Typical examples are didoceyl adlpate, trimethylol propane 
^L\ir^^^m!r^ tetrSaproate, di(2-ethvihexyl)adipate, dilauryl sebacate and tiie like. 
40 SS« ^"^8 Sps^from mixtures of mono- and dicarboxyiic acid and mono- and poiynydraxyi 

'■■"Itenls 5 miSrSwith synthetic oil a., particularly useful. For -"ip'e.^^^^^^^ 
walaht oercent hydrogenated a-decene trimer with 75 to 95 weight percent 32 x 1 0 ' m-/S (1 50 bUS 
M'C (iW) mine«t oil results in an excellent lubricant. Likewise, blends of 'bout J , jj?* 
4B percent di(2-ethylhexyl)adipate with mineral oil of proper viscosity -^s"'**;" ^Hor lub^^^^^^^^^ 
Also blends of synthetic hydrooart)on oil with synthetic esters can be used. Blends of mineral oil wi«i 
J^i^etic olll esp^ when preparing low viscosity oil (e.g.. SAE 5W 20) since they permit 

these low viscosities without contributing excessive volatiiity. ,j-«Ki„„i,^«,hs.t» lynnPi 

The more preferred lubricating oil compositions Induda zinc dIhydrocarijyWithiophosphate ZDDP) 
» m comh^nTlion with the present additives. Both line dialkyidithiopho^hates and zinc »lditt«o- 
Dhosohates as well as mixed alkyl-aryl dithiophosphates can be used. Examples of alkyl-type ZDDP are 
Sin XhThe hydSyi gw^^^ are a mbrture of isobutyl and isoamyl alkyl groups. Zinc di- 
non^sM-dirophosphate is an itample of an aryl-type ZDDP. Good results are achieved using 
SKnc dillydrocartiyidithiophosphate to provide about 0.01 to 0.5 weight percent zmc. A 
« prefenwl concentration supplies about 0.05 to 0.3 weight percent zinc. 

Another additive used in ttie oil compositions are the alkaline earth metal petroleum sulfonate or 
alkaline earth metal aikaryi sulfonates. Examples of these are calcium petroleum sulfonates, 
magnesium petroleum sulfonates, barium aikaryi sulfonates, calcium aikaryi sulfonates or magnesium 
aikaryi sulfonates. Both the neutral and the overtjased sulfonates having base numbers up to about 400 
so can be beneficially used. These are used in an amount to provide about 0.05 to 1.5 weight percent 
alkaline earth metal and more preferably about 0.1 to 1.0 weight percent. 

Viscosity index improvere can be included such as tiie polyalkyimethacrylate type or tiie etiiylene- 
oropvlene copolymer type. Ukewise, styiene-diene Vi improvers can be used. Alkaline earth metal salts 
of phosphosulforized polyisobutylene are useful. Preferred crankcase oils also contain an ashless 
«s dispersant such as the polyolefin succinamides and succinimides of polyethylene polyamines such as 
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. \t least one compound having the 
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ts or H^N — I— C — CHZ — CHg — C — NH 



— H 

n 



wherein 

20 n is an Integer of from 2 to 4 and wherein Z has the structure: 

CH— 



wherein 

and Rj are each independently straight or branched chain hydrocarbon groups containing from 
30 1 to 34 carbon atoms such that the total number of carbon atoms in the groups Ri and R^ is from 1 1 to 
35, the Z hydrocarbon group being unsaturated and famed by reacting maleic acid, anhydride or ester 
with an internal oiefin containing 12 to 36 carbon atoms, said internal olefin being formed by 
Isomerizing the olefinic double bond of a linear a-olefin or mixture there to obtain a mixture of internal 
olefins. 

3$ 2. An oil-soluble friction-reducing additive as claimed In claim 1 wherein R, and Rj are straight 

chain aliphatic hydrocarbon groups having a total of from 15 to 21 carbon atoms. 

3. An oil-soluble friction reducing additive as claimed in claim 1 which is 1 -propyltridecenyl 
succlnimide, l-pentyitridecenyl succinimide, 1-tridecylpentadecenyl succinimide or 1- 
tetradecyleicosenyl succinimide. 

40 4. A process for the preparation of an oii-^luble additive as claimed In claim 1 which process 

comprises (a) isomerizing the olefinic double bond of a linear a-o\ef\n or a mixture thereof containing 
from 1 2 to 36 cartoon atoms to obtain a mixture of internal olefins, (b) reacting the mixture of Internal 
olefins with maleic acid, anhydride or ester to obtain an intermediate hydrocarison-substituted succinic 
acid, anhydride or ester and (c) reacting the intermediate with ammonia to fomn an amide, imide or a 

45 mixture thereof. 

5. A process as claimed in claim 4 wherein the a-olefin consists mainly of linear a-tetradecene, 
linear a-hexadecene, linear or-octadecene or linear a-eicosene. 

6. A process as claimed in claim 4 or claim 5 wherein the isomerization of the linear a-olefin is 
carried out by heating the linear a-olefin with an acidic catalyst. 

so 7. A lubricating oil or fuel composition which contains a friction-reducing amount of an additive as 

claimed in any one of claims 1 to 3 or whenever prepared by a process as claimed in any one of claims 
4 to 6. 

8. A lubricating oil or fuel composition as claimed in claim 7 wherein the additive is tetradecenyl 
succinimide, hexadecenyl succinimide, octadecenyl succinimide or elcosenyi sucdnimide. 
55 9. A lubricating oil composition as claimed in claim 7 or claim 8 wherein the additive is contained 
therein in an amount of from 0.05 to 3 weight percent. 

1 0. A fuel composition as claimed in claim 7 or claim 8 wherein the addith/e is contained therein 
in an amount of from 0.001 to 0.25 weight percent 

50 PatentansprQche 

1. Cllosliches relbungsmindemdes Zusatzmittel, welches mindestens eine Verisindung der 
folgenden Strukturen enthalt 
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worin n eine ganze Zahi von 2 bis 4 ist und worin Z die Strulctur 
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besitzt worin R, und Rj jeweils unabhangig geradkettige Oder verzweigtkettige Kohlenwasserstoff- 
reste mit 1 bis 34 Kohlenstoffatomen derart sind, dalS die Gesamtzahl der Kohlenstoffatome in den 
Resten R, und Rj von 11 bis 35 betragt der Koiiienwasserstoffrest Z ungesattigt ist und durcli Umset- 
2ung von Maleinsaure, -aniiydrid oder -ester mit elnem inneren Olefin, welches 12 bis 36 Koiilen- 
stoffatome enthalt, hergestellt wlrd, wobei das innere Olefin durch Isomerlsierung der olefinischen 
Doppeibindung eines linearen o^Olefins oder eines Gemisches davon gebildet wird, urn ein Gemisch in- 
nerer Olefine zu erhalten. 

2. Olloslicfies reibungsmindemdes Zusatzmittel nach Ansprucli 1, worin R, und Rj geradkettige ' 
alipfiatisclie Kohl en wasserstoff reste mit etner Gesamtzahl von 15 bis 21 Kohlenstoffatomen sind. 

3. Ollosliches reibungsmindemdes Zusatzmittel nach Anspruch 1, welches 1 -Propyltridecenyl- 
succinimid, 1-Pentyltridecenyisuccinimid, 1-Tridecylpentadecenylsuccinlmid oder 1 -Tetradecyleico- 
succlnimld ist. 

4. Verfahren zur Hersteilung eines olloslichen Zusatzmittels nach Anspruch 1 , wobei (a) die oie- 
finische Doppeibindung eines linearen a-Olefins oder eines Gemisches davon mit 12 bis 36 Kohlen- 
stoffatomen isomerislert wird, urn eIn Gemisch von inneren Olefinen zu erhalten, (b) das Gemisch von 
inneren Olefinen mit Maleinsaure, -anhydrid oder -ester umgesetzt wird, urn eine Intermedidre Kohlen- 
wasserstoff-substltuierte SucclnsSure, -anhydrid oder -ester zu erhalten und (c) die Zwischenver- 
bindung mit Ammoniak umgesetzt wird* um ein Amid, Imid oder ein Gemisch davon zu bilden. 

5. Verfahren nach Anspruch 4, worin das a-Olefin hauptsachlich aus linearem Of-Tetradecen, 
linearem or-Hexadecen, linearem a-Octadecen oder linearem a-£icosen besteht 

6. Verfahren nach Anspruch 4 oder Anspruch 5, worin die Isomerlsierung des linearen a-Olefins 
durch Erhitzen des linearen a-Olefins mit einem sauren Katalysator durchgefQhrt wird. 

7. Schmierol-oder Brennstoffzusammensetzung, die eine reibungsmindemde Menge eines Zu- 
satzmittels nach elnem der Anspruche 1 bis 3 enthalten oder nach einem Verfahren gemaS einem der 
AnsprQche 4 bis 6 hergestellt sind. 

8. Schmier6i-oder Brennstoffzusammensetzung nach Anspruch 7, worin das Zusatzmittel Tetra- 
decenyisuccinimid, Hexadecenylsuccinimid, Octadecenylsuccinimid oder Eicosenylsuccinimid ist. 

9. Schmierol-Zusammensetzung nach Anspruch 7 oder Anspruch 8, worin das Zusatzmittel darin 
in einer IVIenge von 0,05 bis 3 Gew.-% enthalten Ist 

10. Brennstoff-Zusammensetzung nach Anspruch 7 oder Anspruch 8, worin das Zusatzmittel 
darin In einer Mange von 0.001 bis 0,25 Gew.-% enthalten ist 



Revendications 



60 1. Additif soluble dans I'huiie, r^duisant la friction, qui comprend au moins un compost de 

formule: 
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dans laquetle n est un nombre entier de 2 d 4 et Z rdpond i la formuie: 



CH— 

^/ 

dans laquelle R, et Rj repr^sentent chacun, Ind^pendamment, an groupe hydrocarbon^ ^ chajne drolte 
ou ramif?^ contenant 1 d 34 atomes de carbone de mani^re que I© nombre total d'atomes de carbone 
dans ies groupes et Rj soit de 11 d 35, le groupe hydrocarbon^ Z 6tant insatur§ et formS par reaction 
de I'acide, de I'anhydride ou d'un ester mal^ique avec une olefins interne contenant 12^36 atomes de 
carbone. tadite oi^fine interne etant form^e par isom^risation de ta double liaison otdfmique d'une ou 
ptusleurs alpha-oi^fines tineaires de maniere d obtenir un melange d'ol^fines internes, 

2. Additif soluble dans i'huile* r^duisant la friction, suivant la revendlcation 1 , dans lequei R^ et Rj 
sont des groupes hydrocarbonSs aiiphatiques d chaTne drolte ayant au total IS d 21 atomes de 
carbone. 

3. Additif soluble dans i'huile, reduisant la friction, suivant la revendicatlon 1 , qui est le 1 -propyl- 
trid^c^nylsuccinimide, le 1 -pentyltriddcenylsuccinimide, le 1-trldecylpentad6cenylsuccinimtde ou le 1- 
t6tradScyielcas6nyisucclnimide. 

4. Precede de preparation d'un additif soluble dans Thuile suivant ia revendlcation 1 . proc§d6 qui 
consiste (a) i isom^riser ia double liaison oi4finique d'une ou ptusleurs aipha-oiefines lineaires contenant 
1 2 d 36 atomes de carbone pour obtenir un melange d'oidfines internes, (b) S faire reagir le melange 
d'oldfines internes avec Tacide, i'anhydride ou un ester maldique pour obtenir un acide, anhydride ou 
ester succinique i substituant hydrocarbon^ Intermddlalre et (c) d faire r^aglr le compost interm^diaire 
avec Tammonlac pour former un amide, un Imlde ou un melange de ces composes. 

5. Procddd suivant la revendfcation 4, dans lequei ralpha-oldfina consiste principalement en 
alpha-tdtraddcSne linSaire, en aipha-hexadScdne Iin6a!re, en alphaoctad^cSne llneaire ou en alpha- 
elcosdne linlafre. 

6. Procedd suivant ta revendlcation 4 ou la revendlcation 5, dans lequei risomerisation de Talpha- 
ol^ftne lin^aire est effectuee par chauffage de ralpha-ol^fine linSaire avec un catalyseur aclde. 

7. Composition d'huile lubrifiante ou de combustible qui contient une quantity reduisant la friction 
d'un additif suivant Tune queiconque des revendlcations 1 d 3 ou pr^pard par un procdd^ suivant I'une 
quelconque des revendications 4^6. 

8. Composition d'huile lubrifiante ou de combustible suivant ia revendication 7. dans laquelle 
Taddltif est le tetrad^c^nylsuccinimide, rhexadSc^nylsuccinimide, I'octaddcenyisuccinimide ou I'eico- 
sSnylsuccinlmlde. 

9. Composition d'huile lubrifiante suivant la revendication 7 ou la revendication 8, dans laquelle 
f'additif est present en une quantity de 0,05 d 3% en polds. 

1 0. Composition de combustible suivant la revendication 7 ou la revendication 8, dans laquelle 
I'additif est present en une quantity de 0,001 d 0,25% en poids. 
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